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We report simultaneous multicolour observations in 5 bands (UBV RI) of the flickering variability of the cataclysmic
variable AE Aqr. Our aim is to estimate the parameters (colours, temperature, size) of the fireballs that produce the optical
flares.
The observed rise time of the optical flares is in the interval 220 - 440 sec. We estimate the dereddened colours of the
fireballs: (U − B)0 in the range 0.8-1.4, (B − V )0 ∼ 0.03-0.24, (V − I)0 ∼ 0.26-0.78. We find for the fireballs a
temperature in the range 10000 - 25000 K, mass (7-90)×1019 g, size (3-7)×109 cm (using a distance of d = 86 pc).
These values refer to the peak of the flares observed in UBV RI bands.
The data are available upon request from the authors.
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1 Introduction
AE Aquarii is an 11-12 mag cataclysmic variable, which
was discovered in the optical by Zinner (1938) and was first
associated with the DQ Her (Intermediate Polar) stars by
Patterson (1979).
In the AE Aqr system a K0-K4 IV/V star transfers ma-
terial through the L1 nozzle toward a magnetic white dwarf.
The high-dispersion time-resolved absorption line spectro-
scopy by Echevarrı´a et al. (2008) gives the binary parame-
ters as: white dwarf mass MWD = 0.63 ± 0.05 M⊙, sec-
ondary mass M2 = 0.37 ± 0.04 M⊙, binary separation
a = 2.33± 0.02 R⊙, inclination i ≈ 70o.
The light curve of AE Aqr exhibits large flares and co-
herent oscillations of about 16 and 33 s in the optical and
X-ray (Patterson 1979). It also exhibits radio and millime-
ter synchrotron emission (e.g. Bookbinder & Lamb 1987;
Bastian, Dulk & Chanmugam 1988), and possibly even TeV
γ-rays (Bowden et al. 1992; Meintjes et al. 1992).
It has a long orbital period of 9.88 h (e.g. Casares et
al. 1996) and a very short spin period of the white dwarf.
On the basis of IUE spectra, Jameson, King & Sherrington
(1980) reveal the most extreme CIV /NV ratio of all Cat-
aclysmic Variable stars, probably indicating strong carbon
depletion and thus CNO cycling (Mauche, Lee & Kallman
1997). To arrive at such a state, AE Aqr is believed to be
a former supersoft X-ray binary, in which the mass transfer
⋆ based on data collected with the telescopes at Bulgarian National As-
tronomical Observatory Rozhen and Belogradchick Astronomical Obser-
vatory.
⋆⋆ Corresponding author: e-mail: rkz@astro.bas.bg
rate in the recent past (107 yr) has been much higher than
its current value (Schenker et al. 2002).
The Balmer emission lines vary both in strength and
shape and they are not good tracers of the orbital motion of
the white dwarf. This has led to the proposal of the mag-
netic propeller model (Wynn, King & Horne 1997). The
gas stream emerging from the K2V companion star through
the inner Lagrangian point L1 encounters a rapidly spin-
ning magnetosphere. The rotating white dwarf in AE Aqr
ejects most of the matter transferred from the secondary in
the form of blobs (‘fireballs’). Only a small fraction (∼3%)
of the mass flow at the magnetospheric radius eventually
accretes on to the surface of the white dwarf, emphasizing
the effective magnetospheric propeller process in the system
(Oruru & Meintjes 2012).
The white dwarf in AE Aqr is a fast rotator having a spin
period P = 33.08 s, and spinning down at a rate 5.64 ×
10−14 s s−1 (de Jager et al. 1994; Mauche et al. 2011), cor-
responding to a spin-down luminosity of 6 × 1033 erg s−1
(Oruru & Meintjes 2011). A part of the spin-down power is
consumed to expel the blobs.
In this paper we present simultaneous multicolour ob-
servations in 5 bands (UBV RI) of the flares of AE Aqr.
The source of the flares is assumed to be the fireballs(blobs).
We measure the fluxes emitted by the fireballs, their colours,
and calculate their mass, size, temperature and expansion
rate.
2 Observations
We observed AE Aqr with 4 telescopes mixing from 2010
August to 2011 August – see Table 1 for details.
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Table 1 Journal of observations. In the table are given as follows: the telescope, band, UT-start and UT-end of the run,
exposure time, number of CCD images obtained, average magnitude in the corresponding band, minimum – maximum
magnitudes in each band, standard deviation of the mean, typical observational error.
Telescope Band UT Exp-time Npts average min-max stdev err
start-end [sec] [mag] [mag]-[mag] [mag] [mag]
2010 Aug 12 JD2455421
50/70 cm Schmidt B 23:20 - 00:32 60,90,120 42 12.338 12.214 - 12.397 0.047 0.010
60 cm Belogradchick R 23:00 - 00:37 40 81 10.717 10.607 - 10.754 0.027 0.007
2010 Aug 13 JD2455422
2.0 m RCC U 22:23 - 00:28 180 19 11.577 10.985 - 12.335 0.336 0.025
50/70 cm Schmidt B 21:46 - 00:28 60 137 12.226 11.694 - 12.430 0.169 0.008
2.0 m RCC V 22:23 - 00:28 10 463 11.377 10.990 - 11.486 0.107 0.007
60 cm Belogradchick R 22:00 - 00:28 60,40 181 10.699 10.422 - 10.797 0.077 0.006
60 cm Rozhen I 22:41 - 00:29 15 388 10.177 9.987 - 10.261 0.052 0.007
2010 Aug 14 JD2455423
2.0 m RCC U 18:57 - 23:43 120,180 67 12.073 10.824 - 12.942 0.527 0.022
50/70 cm Schmidt B 18:44 - 23:44 60,120,180 245 12.186 11.672 - 12.450 0.144 0.011
2.0 m RCC V 18:48 - 23:45 10 1106 11.346 11.056 - 11.831 0.080 0.007
60 cm Belogradchick R 19:32 - 23:46 40,60 331 10.639 10.432 - 10.749 0.057 0.005
60 cm Rozhen I 18:24 - 23:42 15 1132 10.143 9.976 - 10.284 0.060 0.009
2010 Aug 16 JD2455425
60 cm Rozhen U 18:31 - 19:59 120 24 12.510 12.013 - 13.100 0.278 0.085
60 cm Rozhen B 18:33 - 00:26 60,90 76 12.317 12.016 - 12.565 0.142 0.012
60 cm Belogradchick V 18:54 - 00:27 60,180 68 11.383 11.207 - 11.563 0.119 0.008
60 cm Belogradchick R 18:57 - 00:28 40 71 10.738 10.565 - 10.917 0.109 0.006
60 cm Belogradchick I 18:53 - 00:29 40 70 10.190 10.036 - 10.351 0.095 0.006
2011 Aug 31 JD2455805
2.0 m RCC U 20:59 - 23:46 90,120 72 11.368 9.841 - 12.476 0.685 0.039
50/70 cm Schmidt B 20:54 - 23:40 30 270 11.777 10.767 - 12.339 0.376 0.032
2.0 m RCC V 20:58 - 23:18 5 1090 11.079 10.355 - 11.738 0.228 0.012
60 cm Rozhen R 20:45 - 23:44 10 328 10.421 9.876 - 10.730 0.175 0.015
60 cm Rozhen I 20:45 - 23:44 10 327 9.950 9.546 - 10.195 0.129 0.015
All telescopes were equipped with CCD cameras: the
2m RCC telescope of the National Astronomical Observa-
tory Rozhen was equipped with a dual channel focal reducer
– in the U band a Photometrics CE200A CCD (1024x1024
px, field of view 7.5’x7.5’) has been used, and in the V band
a VersArray 1330B (512x512 px, 7.5’x7.5’); the 50/70 cm
Schmidt telescope was equipped with FLI PL16803 CCD,
4096x4096 px, used 1024 x1024 px, 18’x18’; the 60 cm
Rozhen telescope was equipped with a FLI PL09000 CCD
with 3056x3056 px and 18’x18’ and the 60 cm Belograd-
chick telescope was equipped with FLI PL 09000 CCD,
3056x3056 px, 18’x18’.
The journal of observations is given in Table 1. For each
run we also give the minimum, maximum, and average
brightness in the corresponding band, plus the standard de-
viation of the run. All the CCD images have been bias sub-
tracted, flat fielded, and standard aperture photometry has
been performed. The data reduction and aperture photome-
try are performed with IRAF1 and have been checked with
alternative software packages. The light curves are plotted
in Fig.1.
1 IRAF is distributed by the National Optical Astronomy Observatory,
which is operated by the Association for Research in Astronomy, Inc. under
cooperative agreement with the National Science Foundation.
3 Analysis
3.1 Flares of AE Aqr
The light curve of AE Aqr exhibits large flares on time-
scales of about 10 minutes, which were first reported by
Henize (1949). The first simultaneous multicolour optical
photometry was performed by Chincarini & Walker (1981).
Later van Paradijs, van Amerongen, & Kraakman (1989),
performed five-colour (Walraven system) observation and
demonstrated that the flares occur throughout the whole or-
bital period and estimated the rise time ∼ 100−200 s. Bruch
& Grutter (1997) found that the probability for strong flares
is phase dependent. Mauche et al. (2011) performed a multi-
wavelength (TeV γ-ray, X-ray, UV, optical, and radio) cam-
paign of observations of AE Aqr. They demonstrated that
there is a strong correlation in the flux variations between
the X-ray, near UV, and optical B and V bands. They also
detected a weak negative correlation between X-ray and ra-
dio wavebands.
The observed properties of the close binary AE Aqr in-
dicate that the mass transfer in this system operates via the
Roche lobe overflow mechanism, but the material trans-
ferred from the normal companion is neither accreted onto
the surface of the white dwarf nor stored in a disk around
its magnetosphere. In terms of our current understanding
(Wynn, King & Horne 1997 ), the short time-scale vari-
ations or flares can best be explained in terms of a frag-
c© 2012 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim www.an-journal.org
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Fig. 1 Variability of AE Aqr in the UBV RI bands on 2010 August 12, 2010 August 13, 2010 August 14, and 2011
August 31.
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Fig. 2 Dereddened fluxes of the fireballs at the peak of the flare. The solid line represents a black body fit.
Fig. 3 Model of the time evolution of the V band flux. The solid line is the model of isothermal fireball with the corre-
sponding parameters as listed in Table 2.
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Table 2 The calculated parameters of the individual fireballs. In the table are given as follows: rise time in seconds,
dereddened peak flux of the fireball in UBV RI bands, dereddened colours of the peak emission of the fireball, calculated
temperature of the fireball, its size, mass, expansion velocity, expansion constant, central density (at the peak of the flare).
20100813 23:40 20100814 19:20 20100814 19:48 20100814 20:10 20110831 21:43
Quantity JD 2455422.486 JD 2455423.305 JD 2455423.325 JD 2455423.340 JD 2455805.405
rise time [sec] 260±20 230±25 290±30 440±20 260±30
FU [10−14 erg cm−2 s−1 A˚−1] 5.85 12.28 7.63 8.32 32.8
FB [10−14 erg cm−2 s−1 A˚−1] 2.65 5.21 5.11 6.30 20.4
FV [10−14 erg cm−2 s−1 A˚−1] 1.81 3.53 3.26 4.09 11.5
FR [10−14 erg cm−2 s−1 A˚−1] 1.75 — 2.69 3.48 9.10
FI [10−14 erg cm−2 s−1 A˚−1] 1.17 2.46 1.62 2.10 4.93
(U −B)0 -1.36±0.06 -1.43±0.03 -0.93±0.04 -0.80±0.05 -1.02±0.07
(B − V )0 0.24±0.03 0.23±0.03 0.17±0.03 0.19±0.03 0.03±0.06
(V −R)0 0.47±0.05 — 0.30±0.03 0.33±0.03 0.26±0.03
(V − I)0 0.70±0.07 0.78±0.03 0.42±0.06 0.45±0.05 0.26±0.06
temperature T [K] 14 545±1000 27 292±1500 10 856±150 9 527±100 13 395±200
size apk [109 cm] 3.0±0.3 2.5±0.3 5.3±0.3 7.1±0.4 7.7±0.4
mass M [1019 g] 9.6±1.5 6.8±1.5 39 ±6 78±12 97±15
expansion velocity v [km s−1] 105±10 91±10 193 ±18 189±18 367±30
expansion constant 1/H [s] 285±20 275±20 275±20 375±25 210±20
central density ρ [10−10 g cm−3] 6.4 7.8 4.7 3.9 3.8
mented accretion flow. The accretion from the companion
star is fragmented into discrete blobs that interact with the
propeller that is the magnetosphere of the spinning white
dwarf. These blobs (fireballs) are the reason for the flares.
A typical flow pattern is: blobs reach a maximum velocity
of <∼ 1000 km s−1 at closest approach to the white dwarf
( >∼ 1010 cm), and cruise out of the system with a velocity
of V ≈ 300 km s−1. The agreement between the observed
Hα Doppler tomogram of AE Aqr and the predicted one
suggests that the blobs remain intact until they pass closest
approach and are ejected (Wynn, King & Horne 1997).
3.2 Flux of the flare
Our aim is to measure the parameters (temperature, mass,
radius) of the blobs (fireballs). To do this we need to mea-
sure the magnitude at the start and at the peak of the flare.
During our first night of observations (2010 Aug 12) we
do not detect any flares. The same is true during the fifth
night (2010 Aug 16). Only smooth variations due to the or-
bital modulation are visible. More details about the orbital
modulation are given in van Paradijs et al. (1989).
During the second night (2010 August 13) we detect 7
flares (see Fig.1). Among them one has well defined start
and peak in UBV RI bands. During the night of 2010 Au-
gust 14 there are 5 flares; we are able to measure 3 of them.
On the night 2011 August 31 we have one well defined flare.
The rise time of these five flares is given in Table 2. The rise
time is measured as the time from the beginning of the flare
to its peak.
For a few other flares, that are not listed in Table 2, we
measure the rise time as follows: flare at 0813 23:15 rise
time 265±20 s, flare at 0813 0:14 220±20 s, at 0814 20:21
260 ± 25 s. In general, the rise time of the flares is in the
range 220 - 440 s.
We calculate the peak flux of the fireball as
Fpk = Fmax − Fst, (1)
where Fmax is the maximum flux of the star during the flare
and Fst is the flux at the start of the flare. We calculateFmax
and Fst for each band, using Bessel (1979) calibration for
the fluxes of a zero magnitude star.
In order to estimate the actual flux of the fireball, the
observed magnitudes must be corrected for the effects of in-
terstellar extinction. The extinction towards AE Aqr is low.
La Dous (1991) found an E(B − V ) ≈ 0.0 from the weak-
ness of 2200 A˚ absorption feature. Bruch (1992) assumed
interstellar extinction EB−V = 0.05. The IRSA Galactic
Reddening and Extinction Calculator (NASA/IPAC) gives
for the interstellar extinction toward AE Aqr a value of
EB−V = 0.0610 ± 0.0015 and AV = 0.1891 mag. We
adopt EB−V = 0.05 and an extinction law as given in
Cardelli et al. (1989).
www.an-journal.org c© 2012 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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The distance to AE Aqr is estimated as d = 102 pc
(Friedjung 1997). Following the latest reduction of the as-
trometric data as produced by the Hipparcos mission (van
Leeuwen 2007) the parallax is 11.61 ± 2.72 mas, which
corresponds to a distance of d = 86+26
−16 pc. This value is
almost equal to the value d = 82 pc (equivalent to a paral-
lax 12.2 mas) calculated by van Paradijs et al. (1989) on the
basis of V-band surface brightness and spectral type.
On the basis of the measured fluxes we calculate the
dereddened colours of the fireballs at the peak of the flare
and list them in Table 2. The colours are similar to those
of the flickering light source in other cataclysmic variables
(see Bruch 1992).
3.3 Model of a fireball
Pearson, Horne & Skidmore (2003, 2005) derived analytic
expressions for the continuum light curves and spectra of
flaring and flickering events that occur over a wide range
of astrophysical systems. They compared these results to
data taken from the cataclysmic variables AE Aqr, SS Cygni
and also from SN 1987A, deriving physical parameters for
the material involved. They have shown that the observed
flare spectrum and evolution of AE Aqr is reproducible with
an isothermal fireball with Population II abundances. Here
we transcribe only a part of their equations. The interested
reader is referred to their papers for the detailed derivations.
The basic assumptions are: (i) the flares of AE Aqr are
due to the appearance and expansion of blobs (fireballs);
(ii) the blobs represent spherically symmetric expansion of
a Gaussian density profile with radial velocity proportional
to the distance from the center of the expansion; (iii) the
fireballs are isothermal.
Following Pearson et al. (2005), the dimensionless time
β is defined as
β = 1 +H(t− tpk), (2)
where tpk is the time of the peak of the flare, H is an “ex-
pansion constant” setting the speed of the expansion. The
dimensionless time β is also the expansion factor being the
constant of proportionality between the current and peak
scale length apk:
β ≡
a
apk
. (3)
The central density of the fireball is
ρ =
M
(πa2)3/2
, (4)
where M is the total mass involved in the expansion (which
we call fireball mass). The speed of expansion at a is:
v = Ha. (5)
The optical depth parallel to the observer’s line of sight is
τ(y) = −
∫ −∞
∞
κ dx (6)
=
[
κ1 ǫ
T
1
2 ν3
M2
π3 a5
]
e−2(
y
a
)2
∫ ∞
−∞
e−2(
x
a
)2 d
(x
a
)
(7)
= τ0 e
−2( y
a
)2 , (8)
where y is the impact parameter (the distance from the fire-
ball center perpendicular to the line of sight), κ1 is the lin-
ear absorption coefficient, ǫ is the correction for stimulated
emission
ǫ = 1− e(hν/kT ), (9)
T is the fireball temperature, a is the length-scale (which we
call fireball size).
The optical depth on the line of sight through the center
of the fireball (y = 0) is
τ0 =
κ1 ǫ M
2
21/2 T
1/2
0 ν
3 π5/2 a5
. (10)
The emission of the fireball is:
fν =
π a2 Bν(T )
2 d2
S(τ0), (11)
where
S(τ0) =
∞∑
n=1
(−1)(n+1) τn0
n n!
, (12)
is the ”saturation function”, plotted in Fig. 1 of Pearson et
al. (2005).
3.4 Parameters of the fireballs
To evaluate the fireball parameters M,T, a,H, ρ and v, we
performed the following:
1. We measure Fmax, Fst, and calculate Fpk (Eq.1) in
UBV RI bands. In Fig.2, we plot the calculated peak fluxes,
corrected for the interstellar extinction.
2. Using a black body fit (nfit1d routine of IRAF), we
calculate the temperature of the fireball.
3. We calculate the size of the fireball at the peak, apk,
using Eq.11 and the peak optical depth τ0 = 6.8202 (see
Eq. 33 of Pearson et al. 2005).
4. We estimate the mass of the fireball using Eq.10. The
estimates are done for fireballs with Population II abun-
dances, κ1 = 1.27× 1052 m−1.
5. Fitting the observed light curves (see Fig.3), we cal-
culate the expansion constant H .
6. We calculate the expansion velocity from Eq.5 and
the central density from Eq.4.
The estimated parameters with the corresponding errors
are given in Table 2. The observed V band time evolution of
the fireballs together with our best fit light curves are plotted
in Fig.3. As can be seen in Fig.3, we achieved good agree-
ment with the observed V band light curves of the optical
flares using fireballs with a temperature T ∼ 15000 K and
mass M ∼ 1020 g.
The effects of the uncertainty of the distance to the val-
ues listed in Table 2 are: a change of the distance from
d=86 pc to d=102 pc leads to an increase of a with 19%,
of M – with 53%, of v – with 19% , and a decrease of ρ
with 8%.
c© 2012 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim www.an-journal.org
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4 Discussion
4.1 Comparison with spectral data
The previous investigations demonstrated that the colour in-
dices of the flares in AE Aqr are close to those of a black
body with T ∼ 15000−20000K (Beskrovnaya et al. 1996).
LTE fits to the continuum of a large flare yielded a temper-
ature between ∼ 7 − 15 × 103 K (Welsh, Horne & Oke
1993).
Skidmore et al. (2003) have obtained high quality spec-
troscopic data on the 10 m Keck telescope for one small
flare. They extracted and analyzed the spectrum of this flare,
which was later modeled by Pearson et al. (2003) to ob-
tain the fireball parameters. They used a distance of 100 pc.
Their parameters recalculated for d=86 pc are M=1×1020 g,
a0 = 8.1×10
9 cm, ρ0 = 3.5×10
−11 g cm−3, and v(a0) =
144 km s−1. The temperature and expansion constant re-
main unchanged.
Here we give a comparison of our (summarized in Ta-
ble 2) with their results:
- temperature: their estimate T=18000 K is well within
our range of temperatures 10000 - 25000 K;
- size: their value is bigger but similar to our range (3−
7)× 109 cm.
- mass: their estimate is in the lower part of our range
(7 − 90)× 1019 g.
- expansion velocity: their value is in the middle of our
range 100 - 350 km s−1.
- expansion constant: their value 1/H = 560 s, is higher
but similar to our range 210 - 375 s.
- density: their value is lower than our range (4 − 7) ×
10−10 g cm−3.
We have good agreement with the spectroscopic results
of Pearson et al. (2003). As expected their mass and density
are lower because they have modeled one smaller flare with
amplitude ∼ 0.1 mag, while our flares have larger ampli-
tudes (∆V > 0.2 mag).
4.2 Mass transfer rate and fireball mass
An estimation of the expected fireball mass can be obtained
from the mass accretion rate and typical time between the
flares.
Pearson et al. (2003) have estimated that the mass donor
in AE Aqr transfers mass at a rate M˙ = 3 × 1017 g s−1,
using the standard evolutionary equation. From a compar-
ison of simulated and observed Hα Doppler tomograms,
Ikhsanov et al. (2004) provided the mean value of the mass-
transfer rate M˙ = 5 × 1016 g s−1. For total 18h42min
of observations, we detect 14 fireballs in the optical bands
which means about 0.75 fireball per hour and expected typ-
ical mass of the fireball M ≈ (1− 20)× 1020 g.
We calculate the mass of the fireballs in the range (0.7−
9.0) × 1020 g (see Table 2), which agree with the above
estimation obtained on the basis of the mass transfer rate.
We measure the parameters of the fireballs that produce
the most prominent peaks in the optical bands. These are
probably the most massive blobs. Smaller blobs producing
smaller flares should also exist.
4.3 Fireball vs. magnetosphere size
The mass of the white dwarf in AE Aqr is estimated as
MWD = 0.63 M⊙. Following mass-radius relation for
magnetic white dwarfs (Suh & Mathews 2000) its radius
should be RWD = 8.3 × 108 cm. It means that the calcu-
lated fireball peak size is ∼ 4− 8 RWD.
Choi & Yi (2000), estimated the magnetic field of the
white dwarf 3 × 105 G on basis of the quiescent X-ray and
UV emission. It could be as high as 5 × 107 G (Ikhsanov
et al. 2004 and references therein). Using the range of pa-
rameters for the magnetic field and mass transfer rate we
calculate the radius of the magnetosphere is <∼ 20 RWD ,
which means that the typical blobs have size less than 40%
of the magnetosphere radius.
4.4 Blobs ejected from white dwarfs
There are two other white dwarfs in longer period binary
systems, for which blobs are observed and a propeller acting
white dwarf is supposed.
RS Oph: High-velocity emission components are
observed in the Balmer line wings in the recurrent nova
RS Oph (Iijima et al. 1994). The emission components most
probably originate in high velocity blobs of matter ejected
via a jet mechanism or centrifugally expelled by the white
dwarf magnetosphere (Zajczyk et al. 2008). The RS Oph
blobs have mass M ≈ 2× 10−9 M⊙ = 4× 1024 g, velocity
range 550 - 2060 km s−1, and ∼ 1 month ejection interval
(Zamanov et al. 2005). This means similar ejection veloc-
ity, 1000 times higher mass and 700 times longer ejection
interval than the AE Aqr blobs.
CH Cyg: Similar blobs have been observed in 1994 in
CH Cyg. The spectroscopy of CH Cyg with time resolution
10 min, reported by Tomov et al. (1996) shows that emis-
sion components appeared and disappeared on both sides
of the Hβ emission. They suggested that these emission
components originate in small, short-lived blobs of material
ejected in different directions, due to a magnetic propeller
state. The blobs have typical ejection timescale 3-5 hours
(0.2-0.3 blobs per hour) and velocity up to 2000 km s−1.
We estimate the mass of the blobs
MCHCyg ≈ 0.018MRSOph = 7× 10
22 g.
This means 70 times higher mass, and ∼ 3 times longer
ejection interval than the AE Aqr blobs.
It is worth noting that (i) the mass accretion rate in
CH Cyg is similar or higher than in AE Aqr - 3 × 1016 −
1018 g s−1 (Mikolajewska et al. 1988; Wheatley & Kall-
man 2006), while in RS Oph it is about 100 times higher (∼
2×1019 g s−1, Osborne et al. 2011); (ii) the white dwarfs in
symbiotic stars probably rotate much slower (∼ 100 times),
www.an-journal.org c© 2012 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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having spin period of the order of 1 hour (Sokoloski & Bild-
sten 1999, Formiggini & Leibowitz 2009).
We pose the question: are there different mechanisms
for a white dwarf to eject blobs or it is the same phe-
nomenon (magnetic propeller), just scaled with the spin pe-
riod and mass accretion rate?
5 Conclusions
Using 4 telescopes, we performed simultaneous observa-
tions in 5 bands (UBV RI) of the flare activity of the cata-
clysmic variable AE Aqr. The main results of our work are:
(1) For a total of 18.7 hours of observations we detected
14 flares. The rise time of the flares is in the range 220-440 s.
(2) For 5 individual fireballs, we calculated the peak
fluxes in (UBV RI) bands, rise times, colours, and mod-
eled their evolution. At the peaks of the optical emission,
the dereddened colours of the fireballs are: (U −B)0 in the
range 0.8-1.4, (B − V )0 ∼ 0.03-0.24.
(3) Adopting the model of an isothermically expanding
ball of gas, we find for the individual fireballs a tempera-
ture in the range 10000 – 25000 K, mass 7-90×1019 g, size
3-7×109 cm, constant of expansion 1/H = 210 - 370 s−1
(using a distance to AE Aqr of d = 86 pc and interstellar
extinction EB−V = 0.05). These values refer to the peak of
the flares observed in the optical bands.
We also briefly discuss the possible relation of the blobs
of AE Aqr with those detected in two symbiotic stars.
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